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Preface

Colon and rectal surgery may very well be on the cusp of a golden age. Our spe-
cialty is thriving and our ACGME-approved training programs are extremely popu-
lar among the best and brightest general surgery residents. Breathtaking advances in 
minimally invasive surgery have occurred over the past quarter century including 
laparoscopic bowel resection, robotic surgery, endoscopic techniques such as endo-
scopic mucosal/submucosal resection, and transanal approaches such as transanal 
endoscopic microsurgery and transanal minimally invasive surgery. Innovation in 
these areas has made surgery safer for many of our patients, enabled sphincter pres-
ervation, and reduced the period of disability that many experience after treatment. 
However, in addition to the obvious benefits of these disruptive technologies, many 
long-standing questions persist and new ones have been raised.

 1. What is the most appropriate use of this new and often more expensive technol-
ogy? Does the evidence really support the notion that everything new is really 
better?

 2. Considering the primacy of patient safety, how do we decide who should be 
credentialed to do what?

 3. Should any surgeon be able to use any technique they wish, irrespective of cost, 
efficacy, and demonstrated competence?

 4. Should these new technologies be evaluated first by a select group of high vol-
ume/experienced surgeons in a controlled and measured environment before 
more widespread adoption?

 5. Do we really have adequate hypotheses and frameworks of understanding for the 
common diseases we treat?

 6. Without them, can we really devise rational treatment approaches for these 
maladies?

 7. As such, are almost all our treatments largely empiric and lacking in the basic 
scientific underpinnings that would move us beyond therapeutic “hail Mary’s”?

With this state of affairs, the practice of colon and rectal surgery has largely been 
driven by expert opinion and the practice of thought leaders – it is often the best we 
have. In this book, we have put together a select and highly respected group of 
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 leaders in our field and asked them both to critically review the evidence in a con-
troversial area which they have typically contributed to and investigated during their 
career. We also asked them to supplement this with their clinical insights and per-
sonal experience. This is not a comprehensive textbook of colon and rectal surgery 
which attempts to review the basic anatomy and physiology of the vast spectrum of 
problems one may encounter in the small intestine, colon, rectum, and anus. Many 
excellent textbooks like this already exist. Rather, we have selected a broad array of 
difficult and often controversial problems that the surgeon who deals with colorectal 
disease often encounters. We asked our experts to imagine that they received a 
phone call from a busy surgeon in the surgeon’s lounge who wanted to know how a 
particular challenging patient management issue should be handled. The goal was 
not to list every treatment that has ever been described or utilized.

 1. What are my best options?
 2. What is the best evidence for/against these options in the literature?
 3. How do I decide?
 4. What do you think and what do you do?

The reader will be able to see what the highest quality evidence available exists 
to guide our management decisions. However, it will be evident that there is always 
going to be considerable room for alternative opinions and approaches. A different 
acknowledged expert with considerable clinical experience and knowledge of the 
applicable evidence may see things differently and approach the same problem 
using a very different algorithm. Indeed, as much as we like to talk about evidence- 
based approaches, the “evidence” for much of what we do is often lacking and 
meager. We hope that the reader will find real help and a sense of perspective from 
this book. We particularly hope that we inspire our trainees and junior colleagues to 
uncover new paradigms of care, contribute high quality evidence to the literature, 
and advance the scientific underpinnings of our management decisions. Our patients 
deserve no less!

Chicago, IL, USA Neil Hyman

Preface
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Chapter 1
Introduction

Konstantin Umanskiy

 Tell Me a Story. The Importance of an Anecdote

At the center of medical decision-making is always the patient; their story, their feel-
ings, their family support and their unique perception of the problem. At this intersec-
tion of medical art and science stands the surgeon who must combine the unique 
aspects of the ancient art of healing with modern medical science to provide the treat-
ment most likely to create a good outcome. Instinctively we as surgeons tend to rely on 
impressions from our clinical practice, experiences during surgical training, or maybe 
what we have just heard at the morbidity and mortality conference this week. This 
anecdotal decision making, while typically thought of as rudimentary and not “evi-
dence-based”, is in fact one of the most basic forms of evidence based medicine(EBM). 
This method of medical practice has been known since antiquity where early EBM was 
based on ancient historical or anecdotal accounts. Teaching during this time was mainly 
authoritative and passed on with stories. By the seventeenth century, a renaissance era 
of medical practice had ushered the earliest form of modern EBM. During this period, 
written journals were kept and textbooks began to become more prominent.

 Information Literacy. Learning the New Language

Fast forward to 1970–1990s, the era often called the transitional era of EBM. This 
time period was characterized by the rise of biomedical informatics, driven by the 
explosion of published information related to health care. At the same time came 
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the advent of the clinical trials and of clinical research, in general. An electronic 
version of Index Medicus which would ultimately become MEDLINE was expand-
ing rapidly. An early version of what would become a World Wide Web was in 
advanced phases of development. The stage was set for an entirely new relation-
ship between the world of medical practice, health care and the biomedical 
literature.

In 1991 the term ‘evidence-based medicine’ was declared to be both ‘a new 
approach to teaching the practice of medicine’ and ‘a new paradigm of medical 
practice’. In 1992, the Journal of the American Medical Association proposed a 
radical change in the hierarchy of knowledge in which clinical evidence, particu-
larly that stemming from randomized trials and meta-analyses, was placed above 
the pathophysiological understanding of disease process and ‘clinical experi-
ence.’[1] This concept, while controversial, took the medical community by storm, 
fueled by reports such as the one published by Antman et al. [2] that demonstrated 
that thousands of patients with myocardial infarction had died unnecessarily as a 
result of failure to adequately summarize the trial evidence on the efficacy of throm-
bolytic therapy.

With the advent of public access to the Internet via the World Wide Web in 1995, 
the door had swung open to the proliferation of electronic biomedical resources. But 
with the rapid explosion of medical information, came the necessity of equipping 
the practitioners and teachers of medicine with resources to acquire ‘information 
literacy’[3], a concept defined as an identification of the information needed and the 
process of performing a search, evaluating the quality of the evidence and, finally, 
integrating it with independent pre-existing information. This process that can be 
described as ‘ask’, ‘acquire’, ‘appraise’ and ‘apply’ became the instructional model 
for EBM [4].

Since the mid-1990’s medical journals have featured a number of well-designed 
analyses and clinical practice guidelines put together by well-respected groups of 
experts. The number of publications with the keyword ‘evidence-based medicine’ 
has risen dramatically from 1984 to 2015 (Fig. 1.1). While the emphasis on evidence- 
based practice has been robust and quite persistent over the past two decades, the 
evidence provided often conflicts with other evidence, may be overtly misleading or 
even just plain wrong. One such conspicuous example was the recent excitement 
about avoidance of mechanical bowel prep in colon surgery [5], only to later realize 
that mechanical bowel prep with oral antibiotics as originally proposed by Nichols 
and Condon decades ago is demonstrably superior [6].

Without a doubt evidence-based medicine provides surgeons with a rational 
basis to support guidelines for treatment modalities and contributes to standardiza-
tion of care, which in many instances results in improved quality of care and better 
patient outcomes. But with the guidelines may come an unwelcomed  restrictiveness; 
many surgeons are reluctant to alter their practice and may have very legitimate 
concerns whether the generalized evidence really provides the best solution for the 
individual patient. The interpretation of data as presented in medical literature may 
require the reader to become ‘information literate’ to appraise the quality of the 
evidence and its true applicability to the individual surgeon’s practice.
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Introduction of new technology into colon and rectal surgical practice is result-
ing in a rapidly expanding technical armamentarium. Some surgeons self-described 
as “early adaptors” are quick to jump on the bandwagon to embrace new and often 
unproven technology, driven by a general desire to advance the field and push the 
envelope. An unbiased and thoughtful review of data and careful reflection on the 
ethical considerations based on the surgical dictum of “do no harm” should be liber-
ally exercised.

 Bringing It Together

Initially, EBM focused primarily on determining the best evidence and applying 
that evidence to the clinical situation at hand. This early approach lacked emphasis 
on traditional aspects of clinical decision-making such as physiologic rationale and 
individual clinical experience. Fortunately, with evolution of EBM came the realiza-
tion that research-based evidence alone may not be an adequate guide to action. 
Instead, clinicians must combine their experience, the applicable scientific evidence 
and the patient’s wishes and values before making a treatment recommendation. 
Figure 1.2 depicts a model for evidence-based decisions, which emphasizes “clini-
cal expertise” as an overarching component in EBM decision-making. Clinical 
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expertise encompasses the patient’s clinical state and surrounding circumstances, 
combining it with relevant research evidence, and the patient’s preferences. Getting 
the diagnosis and prognosis right and knowing how to provide treatment demand 
more skill now than ever before because the options are many and patient expecta-
tions are high. Surgeons in the current clinical environment must be abreast of not 
only the scientific evidence; they must also acquire and hone skills needed to both 
interpret the evidence and apply it appropriately in clinical settings. Finally, and 
very importantly, the patients’ goals, values and wishes remain the cornerstone to 
the best and informed decisions [7].

 Why This Book?

How do we know that a parachute works? Well, one can say we don’t know. 
Apparently there has never been a randomized, double blind, prospective, placebo- 
controlled trial assessing the efficacy of the parachute [8].

Sometimes common sense is all that is needed, and medicine in this regard is no 
exception. This book was conceived as an opportunity to hear the voice of a no- 
nonsense, wise mentor, who can build on the available evidence, put it in  perspective 
and provide practical advice to tough clinical problems. While not all encompass-
ing, this book has been designed to help surgeons with their decision- making on a 
very practical level based on the best available evidence. We asked many of the most 
‘information literate’ experts in the field of colon and rectal surgery to comb through 
the evidence, evaluate and summarize it for our readers and provide their opinion 
and recommendation based on the years of experience caring for patients with com-

Clinical Expertise

Clinical state and
circumstances

Patient preferences
and actions

Research evidence

Fig. 1.2 Current model of 
evidence-based clinical 
decision making (Adapted 
from: Haynes et al. [9])
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plex colon and rectal disorders. We are sincerely grateful to a wonderful group of 
colleagues and friends, recognized experts in the field of colon and rectal surgery, 
for their contributions to this book.
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Chapter 2
Evaluating Evidence

W. Donald Buie

 Introduction

Evidence can be defined in the broadest sense as “… any empirical observation, 
whether systematically collected or not” [1]. Clinical evidence can include every-
thing from the unsystematic observations of the individual clinician, physiologic 
experiments in animal models or the systematic observation of clinical events. Due 
to this wide variety of sources, it is of varying quality and applicability. How confi-
dent are we in the stated results? How accurate are the estimates of effect? Can the 
results be generalized to my patient? Evidence based decisions require not only the 
identification of all relevant evidence for a specified outcome but a systematic eval-
uation of the evidence such that best available evidence is used to support good 
clinical decisions.

Throughout this book, the quality of evidence and in turn the strength of the 
recommendations that follow is based primarily on GRADE (Grading of 
Recommendations Assessment, Development and Evaluation) [2]. GRADE is a 
transparent, structured, reproducible system for reviewing and evaluating medical 
evidence for any specified outcome. In its basic form, it can be used by a clinician 
to help identify the best treatment course for a specific clinical situation, and in its 
complete form by guideline developers to assess the literature on a broad topic to 
produce clinical practice guidelines (CPGs) on important patient specific outcomes 
[2]. This chapter will briefly outline the steps that are required to apply GRADE 
when evaluating evidence for specific clinical decisions. It will summarize the pro-
cess of evaluating evidence by exploring stratification by study design, assessing 
random error and bias, identifying methodological limitations and assessing 
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confidence in the measured effect. For a complete review of the GRADE system 
 clinicians are encouraged to read a series of articles from the British Medical Journal 
[3–5] or a more recent series from the Journal of Clinical Epidemiology designed 
for guideline developers [2, 6–13]. The ideas and concepts in this chapter are sum-
marized primarily from the latter series and the reader is encouraged to seek out 
these references for a more in depth discussion.

 Initial Evaluation

Evaluation of evidence begins with a well-constructed clinical question including a 
specified population, a specific intervention, a comparator and specific outcomes, a 
process often abbreviated as PICO [14] (Fig. 2.1). A poorly designed question nega-
tively affects the appropriateness of the collected evidence and in turn the evalua-
tion of that evidence. With the ever increasing volume of evidence present in the 
medical literature and the constant turnover of best evidence, it is difficult for the 
clinician with limited time and resources to keep up to date. This has fuelled an 
explosion in structured reviews and CPGs that aim to summarize the literature in a 
structured and transparent fashion. Not all subjects are covered with a CPG and thus 
the clinician must be able to formulate an appropriate search and evaluate the litera-
ture independently.

Once a literature review is complete, each individual study must be vetted for its 
relevance to the topic. Does it address the outcomes of interest? Does it apply to the 
particular practice setting? Does it apply to the particular patient population? Not all 
studies will address all outcomes. However, the evidence for all important patient 
outcomes in a specific clinical situation must be evaluated. For example, in Stage IV 
rectal cancer when considering a palliative resection versus long-term chemotherapy, 
evidence for each management strategy must be evaluated for both quality and quan-
tity of life. In addition the risk of a poor outcome as viewed by the patient due to either 
surgical or medical complications must be considered. For many questions a struc-
tured review or CPG exists that covers most of the outcomes of interest but a primary 
literature search may be required to supplement evidence for specific outcomes.

 Stratifying Evidence

Once the evidence is collected, it is initially stratified by study methodology. Well 
designed structured reviews and meta-analysis based on well-designed RCTs are 
the highest order of evidence, followed by well designed RCTs themselves, lower 
quality RCT studies with methodological limitations and finally observational stud-
ies (cohort and case control). Within the GRADE system, expert opinion is not 
viewed as evidence in and of itself. In other words, while an expert is required to 
interpret evidence, expert opinion may or may not be based on best evidence.

W.D. Buie
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 Random Error and Systematic Error (Bias)

All studies are subject to error, which may to a greater or lesser extent affect the 
results of a study and our confidence in the stated results. Error can be classified into 
two major categories: random error and systematic error or bias. Random error is the 
variation in outcomes due to chance alone. Studies are performed on sample popula-
tions from the population at large, thus the results of each study are estimates of the 
actual effect of an experimental intervention on the overall population. If a study is 
performed on 20 different sample populations replicating strict methodology each 
time, the final results of each trial will be closely approximated but will vary due to 
chance, much like a coin toss performed multiple times will not always add up to 

Health Care Question (PICO)
Systematic review

S1

OC1

Important
outcomes

Critical
outcomes

OC2 OC3

Rating is modified downward:
- Study limitations
- Imprecision
- Inconsistency of results
- Indirectness of evidence
- Publication bias likely

Rating is modified upward:
- Large magnitude of effect
- Dose response
- Confounders likely minimize 
   the effect

OC4

S2 S3 S4 S5Studies

Outcomes

Generate an estimate of effect for each outcome

Final rating of quality for each outcome: high, moderate, low, or very low

Rate overall quality of evidence
(lowest quality among critical outcomes)

Decide on the direction (for/against) and grade strength (strong/weak*)
of the recommendation considering:

Quality of the evidence
Balance of desirable/undesirable outcomes

Values and sp.
Decide if any revision of direction or strength is necessary considering: Resource use

Rate the quality of evidence for each outcome, across studies
RCTs start with a high rating, observational studies with a low rating

Fig. 2.1 The GRADE process for developing recommendations (Adapted from Guyatt et al. [2])
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exactly 50 % heads and 50 % tails. Random error is by definition variable and can 
occur in either direction, (you can toss 7 heads or 6 tails in a row), resulting in a posi-
tive or negative effect on the estimate of an outcome of interest. It can be minimized 
through the use of large sample sizes either in individual studies or by combining 
similar smaller studies in a meta-analysis. A well designed prospective study should 
have a sample size calculation for a specific outcome as part of its methodology.

Systematic error or bias results in a systematic or fixed effect on a study. This 
type of error is not affected by sample size as it is related to study methodology. 
Virtually no study is devoid of all bias. However, when evaluating a study one must 
try to determine whether the effect from systematic error or bias is large enough to 
significantly alter the observed effect of an experimental intervention.

 Methodological Limitations (Bias)

There are four levels of evidence in the GRADE system; high quality, moderate 
quality, low quality and very low quality (Table 2.1) [7]. Evidence from RCTs starts 
out as high quality evidence but may be down graded to moderate or even low qual-
ity if bias or methodological issues are identified. Similarly, although evidence from 
observational trials is generally classified as low or very low quality, it may be 
upgraded under certain circumstances (Fig. 2.1).

Bias in randomized trials can occur in three parts of a study; differences observed 
at the start of a study, differences that arise as a study progresses and differences at 
the completion of a study [16] (Table 2.2). Blinding should be present at all levels 
of a trial starting with allocation and randomization, and including the patient, the 
care giver, the assessors and the data analysts. When absent, the results usually favor 
an overestimation of effect. Differences in treatment or exposure to confounding 
treatments in the experimental arm, incomplete follow up or loss to follow up and 
failure to adhere to the intention to treat principle in superiority trials are also asso-
ciated with over estimation of effect. Loss to follow up takes on greater importance 
when the number of events in either the experimental or control group is small rela-
tive to the percentage lost to follow up or if the loss to follow up is imbalanced 
between the two groups.

Studies that investigate treatment with observational design are inherently sub-
ject to bias. While the investigator does not have any control over these biases, the 
clinician should look for statistical adjustments or the use of hard endpoints by the 
investigator. The clinician must evaluate whether the observed biases could poten-
tially account for an observed treatment effect [16].

Although study design is important, GRADE applies to each specific outcome 
within a study. Bias may affect specific outcomes within the same study to a greater 
or lesser degree increasing or reducing our confidence in each observed outcome. 
For example lack of blinding of assessors may not affect the assessment of a post-
operative outcome such as death but may be responsible for bias in the assessment 
of a wound infection.

W.D. Buie
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Table 2.1 GRADE: levels of evidence and definitions

Category Definition Examples

High We are very confident that the true effect 
lies close to that of the estimate of the 
effect

Randomized trials without serious 
limitations
Well performed observational 
studies with very large effects

Moderate We are moderately confident in the effect 
estimate: the true effect is likely to be 
close to the estimate of the effect, but there 
is a possibility that it is substantially 
different

Randomized trials with serious 
limitations
Well-performed observational 
studies yielding large effects

Low Our confidence in the effect estimated is 
limited: the true effect may be substantially 
different from the estimate of the effect

Randomized trials with very 
serious limitations
Observational studies without 
special strengths or important 
limitations

Very low We have very little confidence in the effect 
estimate: the true effect is likely to be 
substantially different from the estimated of 
effect

Randomized trials with very 
serious limitations and inconsistent 
results
Observational studies with serious 
limitations
Unsystematic clinical observations 
(case series or case reports)

Adapted from Balshem et al. [7]

Table 2.2 Study limitations in randomized trials

1. Lack of allocation concealment
  Those enrolling patients are aware of the group to which the next enrolled patient will be 

allocated (e.g., “pseudo” randomized trials with allocation by day of the week, birth date, 
chart number etc.)

2. Lack of blinding
  Patient, care givers, those recording outcomes, those adjudicating outcomes or data analysts 

are aware of which arm patients are allocated
3. Incomplete accounting of patients and outcome events
  Loss to follow-up and failure to adhere to the intention-to-treat principle in superiority 

trials; or in noninferiority trials, loss to follow-up and failure to conduct both analysis 
considering only those who adhered to treatment, and all patients for whom outcome data 
are available

4. Selective outcome reporting bias
  Incomplete or absent reporting of some outcomes and not others on the basis of results
5. Other limitations
  Stopping early for benefit
  Use of unvalidated outcome measures (e.g. patient reported outcomes)
  Carryover effects in crossover trial
  Recruitment bias in cluster randomized trials

Adapted from Balshem et al. [7]
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 Confidence in Effect

 Downgrading Evidence

A study may be well designed with minimal bias yet we may lack confidence in the 
degree to which the experimental effect is demonstrated. In other words, is the treat-
ment really as good as the results suggest? In GRADE there are four additional 
qualities that must be evaluated for each specific outcome which when present will 
downgrade the evidence from a RCT either one or two categories depending on how 
serious the shortcomings are (Fig. 2.2)

 Imprecision

Imprecision refers to the accuracy of the point estimation of effect. It is most easily 
identified by examining the 95 % confidence interval (CI) around the difference in 
effect; the larger the interval the less precise the estimate [10]. Examine the absolute 
and not the relative difference as the latter will inflate any observed effect. Use a 
theoretic test: if the true value was equal to the upper or lower 95 % CI and if this 
result would change the course of action, then consider the results imprecise and 
downgrade the evidence [10]. Be suspicious when the effect is large, yet both the 
sample size and the number of events are small even if the CIs are narrow; in other 
words, relatively few patients with relatively few incidents should call a large mag-
nitude of effect into question.

 Inconsistency

When the results of several well conducted RCT vary widely with respect to a spe-
cific outcome the evidence is inconsistent [11]. An attempt should be made to 

A summary of GRADE’s approach to rating quality of evidence

Study design
Initial quality of a body of
evidence

Randomized
trials

High

Low

Lower if Higher if

High (four plus:                )

Moderate (three plus:                )

Low (two plus:                 )

Very low (one plus:                )

Quality of a body of evidence

–1 Serious
–2 Very serious

+1 Large
+2 Very large

+1 Evidence
    of a gradient

+1 Would reduce a
    demonstrated effect
+1 Would suggest a spurious
    effect if no effect was
    observed

–1 Serious
–2 Very serious

–1 Serious
–2 Very serious

–1 Serious
–2 Very serious

–1 Likely
–2 Very likely

Risk of Bias Large effect

Dose response

All plausible residual
confounding

Inconsistency

Indirectness

Imprecision

Publication bias

Observational
studies

Fig. 2.2 A summary of GRADE’s approach to rating quality of evidence (Adapted from Balshem 
et al. [7])

W.D. Buie



13

explain the variability between studies based on differences in populations, inter-
ventions, outcome measurement or other methodologic issues. Subgroup and sensi-
tivity analysis may be necessary to illuminate these differences which may or may 
not downgrade the evidence based on the perceived effect on the outcome of 
interest.

 Indirectness

There are two types of indirectness recognized within the GRADE system [12]. 
The first is when there is evidence comparing intervention A with intervention B 
and intervention B with C but no direct evidence from a comparison of A with 
C. In this case an inference can be made but the level of evidence for that outcome 
is marked down one level. This type of indirectness is more common in pharmaco-
logic trials. Evidence may also be classified as indirect if there are differences 
between the best available evidence with respect to the populations under study, 
specific interventions, co-interventions or outcome measurements and the PICO 
(population, intervention, comparator and outcome) of the initial clinical 
question.

 Publication Bias

Negative studies are less likely to be published resulting in publication bias [9]. 
These studies also suffer from lag time bias being published at a later date. Negative 
studies are often relegated to lower impact journals or as a thesis or abstract in an 
obscure publication such as proceedings of a meeting and in languages other than 
English. Omission of negative studies may lead to an overestimation of treatment 
effect.

Another form of publication bias is selective outcome reporting [9]. This should 
be suspected if some of the expected outcomes for a specific clinical problem are 
suspiciously absent. Selective outcome reporting may also occur when composite 
or derived outcomes are reported as significant and primary outcomes are either not 
significant or not discussed. It also causes an overestimation of the effects of an 
intervention.

 Upgrading Evidence

Occasionally outcomes from descriptive or observational studies which are nor-
mally classified as low level evidence may be upgraded one level. GRADE has 
specified three situations whereby observational evidence may be upgraded usually 
from very low to low level evidence (Fig. 2.2).

2 Evaluating Evidence
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 Large Magnitude of Effect

Occasionally an observational study demonstrates a very large treatment effect [13]. 
GRADE defines a large effect as a relative risk (RR) of >2.0 and <5.0 based on 
consistent evidence from at least two studies with no significant confounders. A 
very large magnitude of effect is defined as a relative risk of >5.0 and <0.2. The 
effect should be based on direct evidence with no other perceived forms of bias. An 
example of this would be the original case series published on mesorectal excision 
where the reduction in local recurrence was far greater than either accepted levels 
in the literature following standard surgery at the time or the improvements obtained 
by adjuvant therapy [15].

 Plausible Confounders

In this situation, a confounder effect would be expected to act in opposition to the 
observed effect [13]. For example, all plausible confounders would reduce the dem-
onstrated effect or increase it if no effect was observed. Thus the presence of the 
confounder increases the likelihood that the observed effect is real and therefore the 
evidence may be upgraded.

 Dose Response Gradient

When increased exposure to an intervention is associated with a larger treatment 
effect or greater harm, this may be considered a dose response gradient [13]. In this 
situation, the evidence may be upgraded as we have more confidence in the observed 
effect. This is not likely to occur in surgical studies as the treatment effect is usually 
an all or none phenomena.

 Overall Quality Rating

Once the evidence for each outcome has been identified, stratified and evaluated for 
the presence of bias, an estimation of the confidence in the observed effect is deter-
mined based on the qualities in the previous section. This information is best sum-
marized in an evidence profile table (EP) [2]. Next, a quality rating of the best 
available evidence is assigned for each separate outcome to one of the four catego-
ries (Table 2.1). This becomes the overall estimate of the confidence in the expressed 
treatment effect for a specific outcome [16]. Prior to a recommendation, an overall 
quality rating for all the evidence for all outcomes is determined. When there are 
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different levels of quality for each outcome, the GRADE system by convention 
bases the overall quality rating on the lowest quality of available evidence for the 
specified outcomes (Fig. 2.2).

The overall quality rating is the basis for the strength of any recommendations 
that follows (Fig. 2.1). Strength of recommendation is defined as “the extent to 
which we can be … confident that desirable consequences of an intervention out-
weigh undesirable consequences” [16]. GRADE classifies recommendations into 
two categories based on how strongly the evidence supports the recommendation. A 
strong recommendation indicates that a specific course of action would be appropri-
ate for most patients in most situations. A weak recommendation on the other hand 
indicates that although the recommended course of action would be appropriate for 
most patients in this situation, for many patients it would not [17]. Occasionally 
evidence for a specific outcome is so inadequate that no evidence based recommen-
dation can be made.

 Conclusion

Clinical decisions must be based on best evidence. High quality structured reviews 
or CPGs with transparent evaluation of quality of the evidence using a system such 
as GRADE are invaluable. While the clinician may not have the time or training to 
perform a structured review, they must be able to evaluate studies for quality when 
information on a desired outcome is not part of a CPG.

While evidence is essential for good clinical decision-making, it cannot be 
applied in isolation. A clinician must consider the risks versus benefits and the bur-
dens and costs of each management strategy. In addition, the goals, values and 
expectations of the patient as well as the experience of the clinician in similar situ-
ations must be considered. It is the responsibility of the clinician to assess and 
interpret the evidence as it applies to each individual patient’s situation and guide 
the patient in the quest for optimal, safe, patient centered care.

References

 1. Guyatt G, Drummond R, Meade MO, Cook DJ, Glossary. In: Users’ Guides to the Medical 
Literature: a manual for evidence based clinical practice. 3rd ed. New York: McGraw-Hill 
Professional; 2015. p. 655.

 2. Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: 1. Introduction – GRADE evidence 
profiles and summary of findings tables. J Clin Epidemiol. 2011;64:383–94.

 3. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging consensus on rating quality of 
evidence and strength of recommendations. BMJ. 2008;336:924–6.

 4. Guyatt GH, Oxman AD, Kunz R, et al. What is “quality of evidence” and why is it important 
to clinicians? BMJ. 2008;336:995–8.

2 Evaluating Evidence



16

 5. Guyatt GH, Oxman AD, Kunz R, et al. Going from evidence to recommendations. BMJ. 
2008;336:1049–51.

 6. Guyatt GH, Oxman AD, Kunz R, Atkins D, Brozek J, et al. GRADE guidelines: 2. Framing 
the question and deciding on important outcomes. J Clin Epidemiol. 2011;64:395–400.

 7. Balshem H, Helfand M, Schunemann HJ, et al. GRADE guidelines: 3. Rating the quality of 
evidence. J Clin Epidemiol. 2011;64:401–6.

 8. Guyatt G, Oxman AD, Kunz R, et al. GRADE guidelines: 4. Rating the quality of evidence 
study limitations (risk of bias). J Clin Epidemiol. 2011;64:407–15.

 9. Guyatt GH, Oxman AD, Montori V, et al. GRADE guidelines: 5. Rating the quality of 
evidence- publication bias. J Clin Epidemiol. 2011;64:1277–82.

 10. Guyatt GH, Oxman AD, Kunz R, Broxzek J, et al. GRADE guidelines: 6. Rating the quality of 
evidence – imprecision. J Clin Epidemiol. 2011;64:1283–93.

 11. Guyatt GH, Oxman AD, Kunz R, et al. GRADE guidelines: 7. Rating the quality of evidence- 
inconsistancy. J Clin Epidemiol. 2011;64:1294–302.

 12. Guyatt GH, Oxman AD, Kunz R, et al. GRADE guidelines: 8. Rating the quality of evidence- 
indirectness. J Clin Epidemiol. 2011;64:1303–10.

 13. Guyatt GH, Oxman AD, Sultan S, et al. GRADE guidelines: 9. Rating up the quality of evi-
dence. J Clin Epidemiol. 2011;64:1211–6.

 14. Guyatt G, Meade MO, Agoritsas T, et al. What is the question. In: Guyatt G, Drummond R, 
Meade MO, Cook DJ, editors. Users’ guides to the medical literature: a manual for evidence 
based clinical practice. 3rd ed. New York: McGraw-Hill Professional; 2015. p. 22.

 15. MacFarlane JK, Heald RJ. Mesorectal excision for rectal cancer. Lancet. 1993;341:457–60.
 16. Brozek JL, Aki EA, Alonson-Coello P, et al. Grading quality of evidence and strength of rec-

ommendations in clinical practice guidelines: part 1 of 3 an overview of the GRADE approach 
and grading quality of evidence about interventions. Allergy. 2009;64:669–77.

 17. Andrews JC, Schunemann HJ, Oxman AD, et al. GRADE Guidelines: 15. Going from evi-
dence to recommendations-determinant of a recommendations direction and strength. J Clin 
Epidemiol. 2013;66:726–35.

W.D. Buie



Part I
IBD


	Preface
	Acknowledgments
	Contents
	Contributors
	Chapter 1: Introduction
	 Tell Me a Story. The Importance of an Anecdote
	 Information Literacy. Learning the New Language
	 Bringing It Together
	 Why This Book?
	References

	Chapter 2: Evaluating Evidence
	 Introduction
	 Initial Evaluation
	 Stratifying Evidence
	 Random Error and Systematic Error (Bias)
	 Methodological Limitations (Bias)
	 Confidence in Effect
	 Downgrading Evidence
	 Imprecision
	 Inconsistency
	 Indirectness

	 Publication Bias
	 Upgrading Evidence
	 Large Magnitude of Effect
	 Plausible Confounders
	 Dose Response Gradient
	 Overall Quality Rating
	 Conclusion
	References

	Part I: IBD
	Chapter 3: IBD: Management of Symptomatic Anal Fistulas in Patients with Crohn’s Disease
	 Introduction
	 Search Strategy
	 Results
	 Scenario 1: The Patient with a Simple Fistula and No Macroscopic Rectal Disease
	 Scenario 2: The Patient with Either a Simple or a Complex Fistula and Macroscopic Rectal Disease
	 Scenario 3: The Patient with a Complex Fistula and No Macroscopic Rectal Disease
	 Recommendations Based on the Data
	 A Personal View of the Data
	References

	Chapter 4: IBD: Management of a Painful Anal Fissure and Skin Tags in Patients with Crohn’s Disease
	 Introduction
	 Search Strategy
	 Data Review/Recommendations
	 Personal View of the Data
	References

	Chapter 5: IBD: Elective Surgical Management in Patients with Ulcerative Colitis-How Many Stages?
	 Introduction
	 Search Strategy
	 Results
	 Diverting Loop Ileostomy
	 Initial Colectomy Prior to IPAA

	 Recommendations Based on the Data
	 A Personal View of the Data
	References

	Chapter 6: Which Ulcerative Colitis Patients Should Not Have Ileal Pouch-Anal Anastomosis
	 Search Strategy
	 Results
	 Recommendations
	 Personal View
	References

	Chapter 7: Management of Pouch-Vaginal Fistulas
	 Introduction
	 Search Strategy (See Table 7.1)
	 Results
	 Perineal Approach
	 Biological Therapy
	 Transanal Ileal Advancement Flap
	 Transvaginal Repair
	 Gracilis Muscle Interposition Flap
	 Transanal Pouch Advancement

	 Abdominoperineal Approach
	 Diversion


	 Recommendations
	 Personal View of the Data
	References

	Chapter 8: Crohn’s Colitis and Ileal Pouch Anal Anastomosis
	 Introduction
	 Methods
	 Results
	 Recommendations Based on the Data
	 A Personal View of the Data
	References

	Chapter 9: Steroid Management in Patients Undergoing Surgery for IBD
	 Introduction
	 Search Strategy
	 Results
	 Recommendations Based on Data
	 Personal View of Data

	References

	Chapter 10: IBD: Management of Dysplasia in Patients with Ulcerative Colitis
	 Introduction
	 Search Strategy
	 Results
	 Incidences of Dysplasia and Colorectal Cancer (CRC)
	 Disease Defined Risk Factors: Disease Duration, Age of Onset, Disease Extent, PSC
	 Patient Defined Risk Factors: Family History of CRC, Medication Usage, Smoking, Patient Awareness
	 Classification of UC Dysplasia
	 Dysplasia Management
	 Neoplastic Progression
	 Flat LGD
	 High Grade Dysplasia
	 DALMS
	 ALMS

	 A Personal View of the Data
	References

	Chapter 11: Post-operative Prophylaxis in Patients with Crohn’s Disease
	 Introduction
	 Recurrence in Post-operative Crohn’s
	 Risk Factors for Relapse
	 Patient Factors
	 Crohn’s Disease Behavior
	 Surgical Factors

	 Assessment of Recurrence
	 Non-invasive Methods of Assessing Post-operative Recurrence
	 Symptoms After Surgery Are Not Necessarily due to Recurrence

	 Medical Prophylaxis Options
	 Minimal Benefit: Probiotics/5-ASA/Corticosteroids
	 Moderate Benefit: Antibiotics/Immunomodulators
	 High Benefit: Biological Therapy

	 Authors’ Approach to Post-operative Crohn’s Patients
	References


	Part II: Colon Cancer
	Chapter 12: Follow-Up in Patient’s After Curative Resection for Colon Cancer Surveillance for Colon Cancer
	 Introduction
	 Search Strategy
	 Results
	 Guidelines

	 MRI and PET Scans
	 Overall Utility
	 Personal Review of the Data

	References

	Chapter 13: Management of Patients with Acute Large Bowel Obstruction from Colon Cancer
	 Introduction
	 Methods: Search Strategy
	 Results
	 Self-Expanding Metal Stents (SEMS)
	 Stenting as Palliation
	 Stenting as a Bridge to Surgery

	 Conclusions
	 The Approach to the Patient with Obstructing Colon Cancer
	References

	Chapter 14: Utility of Primary Tumor Resection in Asymptomatic, Unresectable Metastatic Colon and Rectal Cancer
	 Introduction
	 Search Strategy
	 Results
	 Overall Survival
	 Chemotherapy and Survival
	 Metastatic Disease Burden and Survival


	 Further Considerations
	 Acute Surgery During Chemotherapy
	 Postoperative Complications: Elective Versus Acute Surgery
	 Systemic Inflammation and Primary Resection

	 Recommendations
	 Personal View of the Data
	References

	Chapter 15: Management of Large Sessile Cecal Polyps
	 Overview/Introduction
	 Treatment Options
	 EMR and Laparoscopic Inspection
	 ESD and Laparoscopic Inspection
	 Laparoscopic-Facilitated Colonoscopic Polypectomy Method
	 Laparoscopic “Wedge” Partial Circumference Full Thickness Resection
	 Standard Segmental Bowel Resection
	 Treatment Algorithm
	 Polyp Characteristics
	 Location
	 Algorithm (for Polyps That Do Not Fall into the Above Categories) (Table 15.2)

	 Conclusion
	References

	Chapter 16: Stage II Colon Cancer: Towards an Individualized Approach
	 Introduction
	 Search Strategy
	 Results
	 Non-risk Stratified Patients
	 Risk-Stratification-Clinical and Pathologic Factors
	 Risk-Stratification-Molecular Factors
	 Risk-Stratification-Gene Expression Profiling

	 Recommendations Based on the Data
	 A Personal View of the Data
	References


	Part III: Rectal Cancer
	Chapter 17: Rectal Cancer: Management of T1 Rectal Cancer
	 Introduction
	 Search Strategy
	 Results
	 Oncologic Outcomes
	 Local Recurrence
	 Distant Metastasis
	 Overall Outcome

	 Quality of Life
	 Other Studies

	 Evidence Based Recommendations
	 A Personal View/Approach
	References

	Chapter 18: Management of T2 Rectal Cancer
	 Introduction
	 Search Strategy
	 Surgical Decision Making
	 Recommendations
	 Author’s Approach
	 Conclusions
	References

	Chapter 19: Clinical Complete Response after Neoadjuvant Chemoradiotherapy in Rectal Cancer: Operative or Non-Operative Management?
	 Introduction
	 Uncertainties about Tumor Response to Neoadjuvant Therapy
	 Treatment Options for Patients with a cCR after Neoadjuvant Therapy: Observation or Surgery?
	 Evidence Supporting NOM
	 Local Regrowth and Salvage Therapy vs. Stoma Rates and Operative Mortality
	 Functional Outcomes and Toxicity Associated with NOM
	 Non-Operative Management in the Elderly
	 Future Prospective Studies
	 Expert Opinion
	References

	Chapter 20: Management of the Patient with Rectal Cancer Presenting with Synchronous Liver Metastasis
	 Introduction
	 Search Strategy
	 Results
	 Evaluation of the Patient with Rectal Cancer and Synchronous Hepatic Metastasis
	 Treatment Options

	 Recommendations Based on the Data
	Evaluation of the Rectal Cancer Patient with Synchronous Hepatic Metastasis
	Treatment Options: Multimodality Treatment
	Treatment Options: Surgical Approach

	 A Personal View of the Data
	 Summary of Recommendations
	References

	Chapter 21: Who Needs a Loop Ileostomy After Low Anterior Resection for Rectal Cancer?
	 Introduction
	 Methods
	 Why Not Divert?
	 Does Fecal Diversion Decrease Anastomotic Leak Rate?
	 Who Is at Highest Risk for Developing a Leak?
	 What Type of Diverting Ostomy Should We Use?
	 Personal View of the Data
	References

	Chapter 22: Selection Factors for Reoperative Surgery for Local Recurrent Rectal Cancer
	 Introduction
	 Search Strategy
	 Results
	 Recommendations Based on the Data
	 A Personal View of the Data
	 Abstracted Recommendations
	References


	Part IV: Anal Dysplasia/Cancer
	Chapter 23: Anal Dysplasia/Cancer: Management of Patients with AIN 3
	 Introduction
	 Search Strategy
	 Results
	 Prevention
	 Treatment
	 Expectant Management

	 Recommendations Based on the Data
	 Personal View of the Data
	References

	Chapter 24: Management of the Abnormal Pap Smear in HIV Positive Patients
	 Introduction
	 Methods
	 Results
	 Recommendations Based on the Data
	 A Personal View of the Data

	References


	Part V: Benign Colon Disease
	Chapter 25: Indications for Surgery in Patients with Severe Clostridium Difficile Colitis
	 Introduction
	 Search Strategy
	 Results
	 Recommendations Based on the Data
	 Personal View of the Data
	References

	Chapter 26: Do We Need to Operate on Patients After Successful Percutaneous Drainage of a Diverticular Abscess?
	 Introduction
	 Search Strategy
	 Results
	 Recommendations Based on the Data
	 A Personal View of the Data
	References

	Chapter 27: The Role of Laparoscopic Peritoneal Lavage in the Operative Management of Hinchey III Diverticulitis
	 Introduction
	 Search Strategy
	 Results
	 Results of Low and Very-Low Quality Studies
	 Results of Randomized-Controlled Trials

	 Recommendations Based on the Data
	 Personal View of the Data
	References

	Chapter 28: Surgery for Acute Complicated Diverticulitis: Hartmann vs. Primary Anastomosis
	 Introduction
	 Methods/Search Strategy
	 Results
	 Randomized Control Trials (RCTs)
	 Meta-analyses
	 Database Studies
	 Retrospective/Prospective Cohort Studies
	 Focus on Mortality
	 Focus on Anastomotic Leak
	 Recommendations Based on Data
	 Personal View of Data

	References

	Chapter 29: Who Needs Elective Surgery for Recurrent Diverticulitis?
	 Introduction
	 Search Strategy
	 Results
	 Uncomplicated Diverticulitis
	 Complicated Diverticulitis
	 Special Populations

	 Recommendations Based on the Data
	 Personal View of the Data
	References

	Chapter 30: Deciding on an IRA vs. IPAA for FAP
	 Setting the Stage
	 Aims of Surgery in Patients with FAP
	 The Surgical Options
	 How Are the Outcomes of Surgery to Be Judged?
	 Quality of Surgery
	 What Do the Data Say?

	 Recommendation
	References

	Chapter 31: Rectal Prolapse: What Is the Best Approach for Repair?
	 Introduction
	 Search Strategy
	 Results
	 Abdominal Verses Perineal Approach
	 Recurrence Rates
	 Function and Quality of Life
	 Morbidity and Mortality

	 Altemeier Verses Delorme’s Procedure
	 Recurrence Rates
	 Function and Quality of Life
	 Morbidity and Mortality

	 Posterior Rectopexy Without or With Resection
	 Recurrence Rates
	 Function and Quality of Life
	 Morbidity and Mortality

	 Laparoscopic Verses Open Rectopexy
	 Ventral Rectopexy

	 Recommendations
	 Personal View
	References


	Part VI: Benign Anal Disease
	Chapter 32: Optimal Management of the Transsphincteric Anal Fistula
	 Introduction
	 Search Strategy
	 Results
	 Fistulotomy
	 Setons
	 Advancement Flaps
	 Biologic Products

	 LIFT Procedure
	 Conclusion and Personal View
	References

	Chapter 33: Benign Anal Disease: Management of the Recurrent Anovaginal/Rectovaginal Fistula
	 Introduction
	 Search Strategy
	 Results
	 Recommendations Based on the Data
	 A Personal View of the Data
	References

	Chapter 34: Benign Anal Disease: When to Operate on the Patient with an Anal Fissure
	 Introduction and Problem
	 Search Methods
	 Results
	 Recommendations
	 A Personal View of the Problem and the Data
	References

	Chapter 35: Anal Fissure: Recurrence After Lateral Internal Sphincterotomy
	 Introduction
	 Treatment Options
	 Search Strategy
	 Results
	 Recommendations Based on Current Data
	 A Personal View of the Data
	 Conclusion
	References

	Chapter 36: Benign Anal Disease: Third Degree Hemorrhoids – Who Really Needs Surgery?
	 Introduction
	 Search Strategy/Methods
	 Results
	 Control of Symptoms
	 Post-Treatment Pain and Complications
	 Lifestyle (Return to Work and Patient Satisfaction)
	 Cost

	 Recommendations
	 Expert Opinion
	References

	Chapter 37: Which Patients with Fecal Incontinence Require Physiologic Workup?
	 Introduction
	 Search Strategy
	 Results
	 Recommendations Based on the Data
	 Summary of Recommendation Options
	 A Personal View of the Data
	References

	Chapter 38: Benign Anal Disease: Who Are the Right Candidates for Sacral Nerve Stimulation?
	 Introduction
	 Search Strategy
	 Results
	 Recommendations Based on the Data
	 Recommendations
	 A Personal View of the Data

	References

	Chapter 39: When Is an Anal Sphincter Repair Indicated?
	 Introduction
	 Surgical Approaches to Fecal Incontinence
	 Anal Sphincter Repair
	 Predicting Outcome After Anal Sphincter Repair
	 Relationship of Short and Long Term Outcomes
	 Repeat Sphincteroplasty Outcomes
	 Reporting and Comparing Outcomes
	 Sacral Nerve Stimulation
	 Discussion
	 Conclusions
	References


	Part VII: Quality Improvement
	Chapter 40: Checklists in Surgery
	 Introduction
	 Methods and Search Strategy
	 Results
	 Recommendations from the Data
	 Personal View of the Data
	References

	Chapter 41: Quality Improvement: Where Are We with Bowel Preps for Patients Undergoing Colon Resection?
	 Introduction
	 Search Strategy
	 Results
	 Recommendations Based on Data
	 A Personal View of the Literature
	References

	Chapter 42: Quality Improvement: Are Fast Track Pathways for Laparoscopic Surgery Needed?
	 Introduction
	 Search Strategy
	 Results
	 Recommendations Based on the Data
	 Recommendations Based on the Data
	 A Personal View of the Data
	References

	Chapter 43: Quality Improvement: Enhanced Recovery Pathways for Open Surgery
	 Introduction
	 Methods
	 Search Strategy

	 Results
	 Complications
	 Readmission
	 Length of Stay
	 Cost
	 Quality of Life

	 Recommendations Based on the Data
	 A Personal View of the Data
	 How We Do It

	References

	Chapter 44: Quality Improvement: Preventing Readmission After Ileostomy Formation
	 Introduction
	 Search Strategy
	 Results
	 Recommendations Based on the Data
	 Personal Recommendations Based on the Data
	References


	Part VIII: Technique
	Chapter 45: Trans-anal Endoscopic Surgery vs. Conventional Transanal Surgery
	 Results
	 Author’s View of the Data
	References

	Chapter 46: Laparoscopic Versus Robotic Versus Open Surgery for Rectal Cancer
	 Results: (A): Laparoscopic Surgery Versus Open Surgery for Rectal Cancer
	 Short Term Outcomes
	 Oncologic Outcomes
	 Results: Robotic Surgery Versus Laparoscopic Surgery for Rectal Cancer
	 Short Term Outcomes
	 Oncologic Outcomes
	 Recommendations
	References

	Chapter 47: Reservoir Construction After Low Anterior Resection: Who and What?
	 Introduction
	 Search Strategy
	 Results
	 Perioperative Outcomes
	 Straight CAA Versus Colonic J Pouch
	 Colonic J Pouch Versus Transverse Coloplasty
	 Side-to-End Versus Colonic J Pouch

	 Functional Outcomes
	 Straight CAA Versus Colonic J Pouch
	 Colonic J Pouch Versus Tranverse Coloplasty
	 Side-to-End Versus Colonic J Pouch

	 Summary of Comparisons
	 Recommendations Based on the Data
	 Personal View of the Data
	 Abstract of Recommendation
	References

	Chapter 48: Conventional vs Single Port Approaches to Laparoscopic Colectomy
	 Introduction
	 Search Strategy
	 Results
	 Perioperative Outcomes
	 Cost
	 Pain
	 Cosmetic Outcomes
	 Hernia Formation
	 Oncologic Outcomes
	 Recommendations
	 Personal View of the Data
	 Recommendations
	References

	Chapter 49: Anastomotic Leak Management Following Low Anterior Resections
	 Introduction
	 Search Strategy
	 Recommendations Based on the Data
	 Surgical Management of Anastomotic Leakage Following LAR in Patients with Generalized Peritonitis and/or Sepsis
	 Reestablishing Intestinal Continuity in Patients with Symptomatic Anastomotic Leakage Following LAR
	 A Personal View of the Data
	References

	Chapter 50: Management of the Unhealed Perineal Wound After Proctectomy
	 Introduction
	 Literature Search Strategy
	 Non-operative Strategies
	 Debridement
	 Local Antibiotic Agents
	 Negative Pressure Wound Therapy
	 Endoscopic Approaches: Sinusoscopy
	 Hyperbaric Oxygen Therapy
	 Operative Strategies
	 Omental Pedicle Grafts
	 Wide Excision and Split Thickness Skin Grafts
	 Gracilis Muscle Flap
	 Rectus Abdominus Myocutaneous Flap
	 Pudendal Flaps
	 Gluteus Maximus Flap
	 Meshes and Biological Implants
	 Conclusions
	References


	Index

